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Abstract-The advent of new applications and
technologies such as the Internet of Things, Cyber-
Physical Systems, etc., has propelled the demand
for wireless spectrum [1]. This increase in demand
for spectrum cannot be achieved easily as a
spectrum is a limited resource, and its expansion
is difficult due to technological limitations.
Cognitive radio is a promising technology which
allows secondary users (SUs) to access the
licensed band of primary user (PU)
opportunistically when it is not being used by the
primary user. Thus, the transmission of the PU is
not impacted in any way. In this paper we review
the different techniques in cognitive radio for the
spectrum sharing, in future try to enhance the
utilization of unused channel and frequency for
secondary user.
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INRODUCTION

The radio spectrum is the unique natural resource
totally assigned to different licensed holders
according to the fixed spectrum assignment policy.
It was then analyzed that a large portion of
spectrum is not utilized under time and place.
Cognitive radio (CR) was proposed to solve this
problem by opportunistically utilizing the
spectrum during the absence of their owners. It
was considered to play a major role for the under-
utilization of spectrum resources to meet the
continuous greatest demand of wireless systems.
Cognitive radio networks (CRNs) enable cognitive
users (or secondary users) to sense the

environment in order to identify spectrum holes,
analyse the parameters, and make decisions for
dynamic resource allocation management. These
capabilities are realized through integrating
artificial intelligence (Al) techniques in the heart
of the CR. Al enables cognitive users to solve
problems by emulating human biological
processes such as learning, reasoning, decision
making, self-adaptation, self-organization, and
self-stability.

CR was firstly defined by Joseph Mitola as “a
radio that is aware of its surroundings and adapts
intelligently”. It has been introduced to respond to
the under-utilization of spectral resources by
dynamically access the temporarily unused
spectrum bands. CRNs bring new cognitive radio
users (CRUSs) that should sense the licensed bands
to identify the spectrum holes, and then exploit
them as long as they don’t interfere with the
licensed users. To meet these capabilities, CRN
executes the four main functions of the cognitive
cycle. These functions are: spectrum sensing,
spectrum management, spectrum sharing, and
spectrum mobility.

Spectrum sensing is an important function in
CRNs using dynamic spectrum access. The CRU
must identify available bands for its transmission
and be able to detect the presence of the primary
users (PUs) in order to avoid harmful
interferences. Spectrum sensing can be done by
one or multiple CRUs exchanging information in
cooperative way or in competitive manner.
Generally exist three spectrum sensing strategies
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includes transmitter-based  sensing  method,
interference temperature-based sensing method or
through the received Signal-to-Noise Ratio (SNR).
Spectrum management decides and allocates the
best available spectrum band among available
bands to meet theuser transmission requirements
and improve his throughput. Spectrum sharing
coordinates access among SUs and share available
spectrum bands between them in fair manner.
Spectrum sharing techniques can be classified as
interweave, underlay, and overlay.
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Energy Based Spectrum  Sensing  Using
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July 2011, In this paper, we have first explained
the sensing problem involved, the requirement of
optimization and the objective functions. We have
then stated the disadvantage of generic algorithms
in these circumstances, which is the large number
of iterations it takes to converge. We then propose
a method for non-convex threshold optimization
using differential evolution and then compare the
results obtained from differential evolution and
genetic algorithms. Based on three factors, namely
the number of function evaluations, the marginal
increase in the throughput achieved and the
easiness of localizing the best solution, we
conclude that differential evolution has certain
definite advantages over genetic algorithms in
optimizing the threshold for energy based
spectrum sensing.

[2] R Kaniezhil, “Improvement in Utilization of
the Spectrum using Cognitive Radio nodes”,
International Journal of Computational
Intelligence and Informatics, Vol. 4: No. 2, July —
September 2014, This paper provides how ways of
spectrum utilization and implementation varies
from researchers to researchers. The main

objective of the paper is to improve the overall
spectral efficiency by sharing the spectrum among
the service providers and avoiding the spectrum
scarcity. The proposed system validates the
utilization of spectrum sharing in three different
ways like Normal utilization, applying Fuzzy logic
system and predicting traffic pattern and finally
proves that utilization of the spectrum has been
improved with reduced call blockage, reduced
interference and reduced high traffic patterns of
the calls. This paper also gives the study of
Spectrum sharing with different technologies.

[3] Mandeep Kaur,Amandeep Kaur, “Cognitive
Radio Spectrum Sharing Techniques : A Review”,
(CSIT) International Journal of Computer
Science and Information Technologies, Vol. 6 (3) ,
2015, In this paper authors have reviewed different
spectrum sharing technique available in literature.
Cognitive radio is one of the methods to utilized
the spectrum efficiently and key element of
cognitive radio is spectrum sharing . The spectrum
will be efficiently used and available for a person
in need. Spectrum sharing is used for share the
spectrums. If any channel(licensed channel) is free
then another channel (unlicensed channel) can
access the free channels.

[4] Jamal Elhachmi and Zouhair
Guennoun,”Cognitive radio spectrum allocation
using genetic algorithm”, Elhachmi and Guennoun
EURASIP Journal on Wireless Communications
and Networking (2016), In this paper, authors have
adopted a suitable mathematical formulation for
opportunistic channel allocation. While taking into
account spectrum dynamicity, we propose a
genetic algorithm for channel assignment problem
in cognitive radio and we give the steps of its
implementation. The GA is based on the new
enhanced crossover and mutation operators. It has
a uniform distribution compared to the classical
genetic algorithm, since it is oriented to explore
promising solutions in the search space.
Experimental results show the validity of this
approach. It cannot only find good solutions to the
radio channel allocation problem but also obtain
the optimal solution in a reasonably short
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execution time, with high quality solutions and
better than those of the best current approaches
used in node-link-based and optimal algorithm. It
promotes the real-time allocation of cognitive
radio spectrum.

[5] Roopali Garg, Nitin Saluja,”Spectrum Sensing
in  Cognitive  Radio:  Components  and
Methodologies”, Proceedings of the World
Congress on Engineering and Computer Science
2016 Vol | WCECS 2016, October 19-21, 2016,
This paper describes the various dimensions of
radio spectrum space, the hardware challenges
associated and the various concerns associated
with the domain. Cooperative sensing overcomes
the problem of shadowing, fading, noise
uncertainty and hidden primary user problem.
Also, a detailed discussion and comparison of
various spectrum sensing techniques is presented.
These techniques can be categorized as blind
detection methods and methods having prior
knowledge.

[6] Roopali Garg, Dr. Nitin Saluja, “ Current
Trends and Research Challenges in Spectrum
Sensing for Cognitive Radios”, (IJACSA)
International Journal of Advanced Computer
Science and Applications, Vol. 7, No. 7, 2016,
This paper reviews the current trends in research in
the domain of spectrum sensing. The author
describes the type of channel being modelled,
diversity combining schemes used, optimal
algorithms applied at fusion centre, spectrum
sensing techniques employed. Further, the research
challenges are discussed. It is resented that various
attributes like sensing time, throughput, rate
reliability, optimum cooperative users, sensing
frequency etc. needs to be addressed. A trade-off
needs to be established to optimize two opposing
parameters like sensing and throughput.

[7] Wei Liang, Soon Xin Ng,Lajos Hanzo,
“Cooperative Overlay Spectrum Access in
Cognitive Radio Networks”, IEEE
Communications Surveys & Tutorials, Vol. 19,
2017, Authors have investigated the cooperative
relaying technique in the context of the overlay

spectrum access scheme aiming for allowing the
PUs to transmit at a lower power and/or at a higher
throughput, while at the same time enabling the
CUs to communicate using the bandwidth
released. Additionally, gaming techniques can be
employed for negotiating between the PUs and the
CUs for determining the specific fraction of
relaying and active transmission time. Therefore,
we will consider two main schemes in the overlay
spectrum access scheme based on the CCR
network, which are the frequency division-based
channel as well as the time-division based channel.
Moreover, we have surveyed the relevant advances
concerning the game-based model of the overlay-
based CR network. Specifically, both the family of
non-cooperative and cooperative games as well as
matching games have been reviewed. Furthermore,
we will review the joint design of coding,
modulation, user-cooperation, and CCR
techniques, which leads to significant mutual
benefits for both the PUs and CUs.

[8] J. Divya lakshmi, Rangaiah. L,”Cognitive
Radio Principles and Spectrum
Sensing”,International Journal of Engineering and
Advanced Technology (IJEAT), ISSN: 2249 -
8958, Volume-8 Issue-6, August 2019, This paper
details the sensing and interference mechanisms of
the cognitive radio and explains how and why the
cognitive setup is far excellent compared to the
conventional radios. There are numerous
technologies used in the cognitive radio setup such
as the Adaptive radio and Software Defined Radio
(SDR). The applications of the findings of this
paper can be extended to cognitive radio design
and implementation.

[9] L.Rajesh, M Sivaranjini, “Machine Learning
Techniques Based Spectrum  Sensing In
Crn,International  Journal of Scientific &
Technology Research Volume 8, Issue 11,
November 2019, In this paper,authors have
investigate the hidden primary user problem and it
is solved using the machine learning based
cooperative spectrum sensing in cognitive radio
networks. It is verified that hidden primary user
causes overlap of data distribution which causes
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the secondary user misclassify the spectrum
occupancy. Experimental results shows that the
hidden primary user can be found by using the
machine learning based cooperative spectrum
sensing .

[10] M. Mourad Mabrook, Hussein A. Khalil ,
Aziza |. Hussein , “Artificial Intelligence Based
Cooperative Spectrum Sensing Algorithm for
Cognitive Radio Networks”, Science Direct,
Procedia Computer Science 163 (2019), In this
paper adaptive blind Multi-Coset sampling based
wide spectrum sensing technique is used In order
to overcome the effect of noise and fading
problems, centralized cooperative sensing scheme
is developed. The proposed system consists of five
SUs each user utilize adaptive MC algorithm to
detect the free channels then, centralized
cooperative sensing scheme is applied to collect
the detection results of each user. After that, Al
detecting technique based on ANFIS structure is
implemented including five inputs and fifteen
rules. The channel power levels PMU was
calculated for ANFIS detected channels and it was
the highest among others over five senders. The
error was theoritically calculated about 10% but
practical wise was 1 % after 300 epoch of training.
Simulation results proved that the proposed
cooperative model based on ANFIS detection is a
perfect detection system compared to other
common conventional detection rules.

[11] Mohamed El-Tarhuni, Khaled Assaleh and
Firas Kiftaro, “Implementation of Machine
Learning Spectrum Sensing For Cognitive Radio
Applications”, pp. 43-52, 2019, CS & IT-CSCP
2019, In this paper, a cognitive radio system is
implemented using National Instruments (NI)
Universal Software Radio Peripheral (USRP)
devices. The implemented system provides a
working prototype based on real data generated
and collected by an experimental laboratory setup
to compare the performance of spectrum sensing
algorithms based on energy detection and
polynomial classifier channel sensing techniques.
For a sensing time interval ranging from 0.05 ms
to 5ms, the experimental results show that the

polynomial classifier has a better performance
compared to the conventional energy detector in
terms of the misclassification rate, especially at
lower SNR values.

111 Wireless Communication

In modern communication structure, the wireless
frequency bandwidth has become recognizable
public services. The progression of Frequency
band control and determined spectrum allocation
are waging a dispute with the spectrum allocation
scheme offered based on high demand. The
distribution strategies are derived from the static
model where the frequency allotment is sought by
government agencies around the world, such as the
Federal Communication Commission (FCC). This
system directs the utilization of the valuable
frequency resources which are accessible by the
spectrum. The Channel selection practice is
playing a significant role to facilitate the cognitive
radio along the way to collect the strongest
developed channel enclosed by the gathering of
recognized channels. The Cognitive Radio
Technology should dynamically regulate the
parameters of the physical layer, such as
frequency, bandwidth, power, etc. After the
channel has been allocated to the cognitive radio
system, while, if the Primary User arrives, the
Cognitive Radio system must suspend its operation
and re-allocate the system for an uninterrupted
service which steams QoS. The frequent
transmission cycle suspensions damage the QoS in
the cognitive radio system. Though these works
show the QoS requirements, there is still
insufficient in the works. Farah.J et al, Tendered
the channel allocating channels and resources with
the QoS supported to achieve the goal with
maximum data rates for all users in cognitive
networks, even though this algorithm is highly
complex in nature [2].

IV CONCLUSION

The Cognitive Radio Technology is a wireless
conceptual communication system which s
sensitive to its surrounding environment. In
general, it can be expected to pay attention to the
parameters such as channel availability, accessible
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channels, availability of channels and the nature of
data to be transmitted in the forms of modulation
which could be used. Cognitive Radio Technology
is one of the new longstanding developments
going to take place along with the communication
systems. The detection of primary user signals is
essential for optimum utilization of a spectrum by
secondary users in cognitive radio (CR). The
conventional spectrum sensing schemes have the
problem of missed detection/false alarm, which
hampers the proper utilization of spectrum.
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